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Abstract of JP 2002100782 (A) 
PROBLEM TO BE SOLVED: To provide the 
synthesis of various &alpha -&omega substitutional 
sexthiophene, which is suitable to solvent casting 

and very large in solubility with respect to a general Q-^Jm 
organic solvent and use as the semiconductor ' > 

channel of its organic thin-film field effect transistor. 
SOLUTION: The soluble sexthiophene having 
terminal carbons, substituted by various polarity 
groups, is synthesized, and the polarity groups are 
phosphonic acid eter and sulfonic acid, 
phosphonate, carboxylic acid, carboxylate, amine, 
amide, carbamate, alcohol, etc., and isolated from a 
terminal thiophene ring by a C1 to C10 methylene 
group. A film of the mentioned sexthiophene 
derivative is used as a semiconductor constituent 
element.; Those organic semiconductors are 
dissolved in general organic solvents and are 
applied over substrate surfaces by a low-cost low- ==■'••' 
temperature solution process, such as spin coating, 
dip coating, and drop casting, and microcontact Q-Q-Q- 
printing. 
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limmi 3 5ldBf-*7xy«l<ioa-K«fiJ:Va)-K 

[ II*IM 2 ] Ml E7^/t^tf { 1-10 ffl«)iJ8R£ *TT 
[11*313 3 OTfE7/t^S#2-6fflc9#«£*-tl> 

mx%mm. i tHEa^aus*. 
itmm ] m&mgtt&ifiT s ymvbimm i 

tlB»?)flfi£tt. 

[ff*«9] fflEffitt'fftgS^T^ K£T*4H*JJI1 

tie**)***. 

[fi^iii o] t!fia®i4ffga^>J<is*'C"*>i.if*3ai 

C ll*3S 1 1 ] V WHW V«W t . 

friay-bfw^ friEv-x«wL isnwyf 

[|f*iSl 2] frlBV-^Sfeg, mfEf-^H, fcJ: 
tA'fTlE h' V >f >1B«#*^iB±fc:Rffi 3 *U fflf E«^ 
ffiSJl^'frlB^^ */WlJ:fc:E!I3 fit huIBV -x«W 
frfeWBKH VHWi-CKft U fjfB^-bffi^fJ 

[it#Bl 3] MlB^-b§W<#\ «*ffi±t^-h 
IfcLTlKSfU MfB«^ffi»l^'fjlB^-hii±fc 
E* Sfi. MEV-xfWL fufE^*/Wf . tsiVW 

im. 1 1 KiE»tf>ltSH»B f ? y ? . 

[fl*«l 4] fulEW«WW\ *Wf-*7xyfce0a 

7/i^i^*tasiaRfc*tt 

h^yy**?,, 

[IIjRiI i 5 ] frlE-fe 9 >*f-*y x yi>\ HoiE-fe ? yf- 
# 7 x y 5- *HKfiK t*36> L W S tit ft* 

II 1 4 fci EScom^!)* h 5 V 5£* * . 



[ffitl 1 7 3 MET; 1 - 1 om<omz% 
tm$m 1 4 £dta«4MMl 1- * . 

[««18] mlEffitt'irt^* i *X*>'KxXT^ 
a. *x*y«S. #/^>I«. * 

4 izeSOWMMl F5^^. 
[000 1] 

15** W«* &« - a) Wfc-te ? S/f-*7 x y <o£j«i . 
•e<0*«BH»tffi!6» b 5 y y'7. 9<VPm+* *)Vb 

[0002] 

[«6*«ofirHf3 TFTfcnftfiiTv^fiiRh^y^^ 

mztixa*). t*)bVT7T < ? zw. 
mghm^mn*?*-?- h ■ #-F&t\ j£«Ht:*>fcs 
mm-cmzti-z^z. nmvyy^y^ (tf 

T) {4, f«f7y^? (FET) <^-MT* 
4. fttJ:<»4>aTV^FETcOMi:, MOSFET 

[0003] iSft, ^It^if<0f ^ >'^MX<0TFT^i, ¥ 
W*k IX 7W7 rXy'J a y Srffiffl LXftmtiX 
n*. T^;k7rxyy3y(4, ShMt^Uaytffcb 

tfcfc 4 JSffl^»T h7yy*x^coaxhS:«$-ti:l. 
WKs&gSr&frT**. 7*^7 r xy 'J a ycoffl^ 
l±, ( 0 . 1-0. 5craVV'f) frUS 

H B H «y U n y <rfflt!B&> 1 7j 5 ^#<o 1 ~ 2 Ttftn 1 fc 

y u n y £ i fc *^ H B H *y u ^ y eo^ «t 

0S±* { D fc'fc tT t . 7Wy rxy U n y 

JtKW3Xbc7)A*l.7n-teXi;. iftffl (^3 6 0'C) 
[ 0 0 0 4 ] Si£ 1 omzbtz 0 . TFTCO^mW^ 
tl. mtf tfHHSIfSS 5 , 3 4 7, 144 ^BHiHWKE 

mztix^t. wm® (/h^vvj^F. sm^u^v- 

tJitfiKUV-) »4«Ul*«J:'5flB#T*S<?5T. TFT 
<03«B4Hff{ci6|ftfc*aBm (Mtif 7^7 r xy y 
ay) tftb*«ffl«*»*><5> 5 S:^f^lS*ilflW-*ii: 
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4 y^' (spin-coating) 7 7 ■ (di 

p-coating) N ■ 7'jyf -fV/ (« 

icrocontact printing) %ifflD{i4*»tC»ffltf3*>*>^4 
WTo-fe^Ki X , tE^ffla^^t"^ £ k^T^ 

7 is7Mt*frT'W Xffl k LTCOT^X^- -y ? t> 

[00 0 53 U ^Ht^Mffii*^)*«*m 

*^rtE8*i(Witfa— fe^^-f-*7xy) . tomb 
mZTW? r x is y a y tcifiv ^ k WmMZtiX 

(0. 1-0. 6cm'/V-») . U>U 

it-smcDtet A,t'mmm^mxatc^x\ ns& 
nmrnx-Lfrtcok 5 %imm.i&m&i$z&ti 
zttfxzzfritz. mb&tfo. ooi-o. o i c 

[0006] 

xm&ztLtdm#z£f&,tiz.bx*x>&» 

[0007] *mtonffl0)BWi> ztit>o-t?istt 
7 x >mmm , t f ttam x<o¥*£*«gfi t l 

[00 08] 

WM'&^^^y^yimwxM, *<o*«ifc* 

ax - b , if £8tt*CiWI3 *u 

Weft**, l«4fcffl»*>.xf-l'J'«fcJ:-3T*« 
# 7 1 PBT h fix v > S t <n ft 4 . 
*«HB^*2<0B«t:J:6TFT7 f ^M^(±, 
J«g*fc LTJ^«*7 W"*7*>««^«IR£tt 

xcommzmmLx . m^mmizim^tii, 

[0009] 

[WMcommmm) ^-y-a ■. ^^^i-^y^ymm 

^H^iV (HBt6fci5Vvt % R = H, n = 0)W 



4 xcommmwmt ixcozti^coit^mmmz 

cooio]iii izKisfcx^—Axn. £xmm 
*fco^T 2-3co*ii<7)xf «yr*ffiffl-t4. mim 

T7 711 Frechetf&fcJOiESGSftTV^ (J. Am. Ch 
em.Soc. 1998. 120. 10990) n*y ^A^Mfffflti 
SStille^ 77'J yffc&Zk^X , BJ^7"o ; £^7 

±y2zmm-i-*7z.y4t,z : £mi-hztxfo y ). 
%n^£mmi,z£t)*wmmzmfr&is, m2nxf 

77il K^StL^Ullmann^-yTUy^i-^T, ffi 
Jt507*n^:^-f-^7xyi^{iH-h*^-^7x 
y*» feBfSW-b ? 5^*7 x ^W#:6 CI k T* 
|> . y@gxxr/l<-6 a k y*;^;>Ixxf^ 

6b^(K-fifci60iaffitma. flilifc>4- (2-f- 
xx;p) ski atiofc. 4- (2-fi-;H 
1 aS:^ b^^Tn^VCxXT/Wb-f SiktA 
0. ^f;l/XXfiH b#£*W£#£>ftjt„ ^^x 

^T-ASft^^fo ik tioT. *fj£-f £7'o*7'^/l/ 
f*7xyi da^ft. iitt. ArbuzovRJEtio 

x*x*ymx.XT>\si e«»Lfc. *x*y^xx 

r/HecONBS (N-7nt^?yWSK)*if 

XX-T/W2 a^h'J 7>;kX ^ ryUff-* 7 x V 3 TSt 
ille#-y7°U>?"-t!>£k£J:D, ^-f*7i>7'f 

[0011] 4=^5^-*7*y*l«W-*fc*«l»W 

(^/Uf"7Aft) <0« s U^-7A-fbL.^?-^7x 

VyythZbTh*). itl{±GarnierflS (J. Am. Che 
b. Spc. 1993. 115, 8716) iZXVm&ZtlX^&W. 

zcDm^zmxzv^wmtizmfr&ts* znumz 

xxf;^7i b'^k'^SS (M^H'7"^u^^a) 
ssttssirts x ymmzumm^ * 

Tffdii:* 1 ^**. ^-f-^7xy^*OSrLv^ 

ymm»<7v^?yik (mitttzmtKHB^m 

it) &fTV\ ^V^T'Rawalffi (Organic Lett. 2000. 1 
(8). 1205) fc± OEaSilS^Wcft-J-CfW^A 
tWEf^fflC i-SUllmann^* vTU ^Srffo -1 k 

S«-tl.-(r^>'^^7xy!i»#:*^|e :j 5rlR*Tl# 

x , « -gsttfmmz 3 L . 3 - H ^ 
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5^rAiBift5fflfcJ:*IJll«im* vTV >V*ft 0 <I t 
afi, IBftLXf-uy^on*;^. m;?ddx*W 

-y7° ■ ^-Y-XT-f (drop-casting) , JtliMA 1 

•ess. wm.6cr)Rtmm$. ±?*/+*7*ywm 
rtm&&&>& - & tfx-% , tMt*<n*Xte&z%i 
to? i i 1 36*r* , **v^4-e-«Pt36rc**ffiW>«tt 
WflBsa^asw & i i & . jjemwta^fc 
, ^;i/^y^xxr;H3 J: tf#/M^§!£ 
Wr^yf^j VHSagft t ^js-t tzt 

»2 b h iJ7f;WXW7iy 3?'* 7 

rvyftht. ^-ft7iy4bWi^. 

t>tl.^7 WAWMtm fc J 4U 1 lmannEJESrfS 
ffl L T * 7 7 U > ^ * ff 3 fc . 4: ? * 7 x > 6 b # 
ftJR*T1#£>tl£ . Ztlti 2 mMlzX h*.?istt7 

lt , fflwoaffBrfafi-ciBusnfe-b ? v^7x y\t 

^*SHH-f4;fct)t? , *i. Wills «ii6tf>Ri:L 
T, th"n^i-;K *)Vi]~T-9>^ 75 K, * 

— tai{±. ^f-pyS* 5 0~18«i:«^T"J;<. 1~ 

1 OlW^fl/^WS^ U*. 

[0012] gffcft I : fc£*6 a fcftOB 

4- (2-fX-;H Bit.X^Hb 
2, 2-^bdf^TnAV10 0mHC4- (2-f- 
X-/H&&) (10. 0g. 0. 0 58Wt»36»L 
fcifMfc, JffiS® ( 0 . 5ml) *KBnU fc&fcfc* 
JS*SfflT4 8H*ISfflH¥ Ut. 3*W=Sr^ h^Tn^ 
yfcli&Stfs }*tt<a^£iS2+T35KS*Si ( 1 0 
5°C, 0. 15mmHg) , ^WXflH b#|fS 
OiSi: LTfc&fUfc (10. 2g, 9 5%) . IR: 1 
73 2 cm" i (IXfW/l'&H ! H NMR 

( 2 5 0 MH z „ 2 5°C, CDC 1 3 ) : 8 7.11 

(m, 1H, Ar-H) , 6. 91 (m, 1H, Ar- 
H) , 6. 78 (m, 1H, Ar-H) ,3.66 

(s, 3H, OCH 3 ) , 2. 87 (t, 2H, CH 2 C 
0 2 Me) , 2. 36 (t, 2H, Ar-CH 2 ) , 2. 
00 (tt, 2H, CH 2 CH 2 CH 2 ) . 

[00 13] 2- (4-bpP^7'f;P) f^7x> 



1 c 

il*THF 100mlWf;HWHb(7. 3 

og, 0. 04^) mfrimmz, *swt7^s 

^A'Jf"7Ac02. 5M THFjgM ( 1 0m 1 ) £ 
U>o<9«SnLfc. msn^Tf*. 4 HASHES 

u acvi-raaudWiitfc. *v^tw ( 1 o%, 25 

mi ) *vp^<r>m\\l. fte>HtitBc&fa&Z!>£3 6 

■ fflRMkiti. aatawitfcfts ^x^x-f^ 

(10 0ml) £»U *fiW*fl*LT 7'7^ y 

(brain: «JIig»&fc{4«#) Tiiftf U 
Kv^S^ATfcfcLfc. SffiK*fS»S-li:*fcs 7/P 
1 c l/Otfeflfc ( 5 . 4g> 9 0 

%).'H NMR (250MHz, 2 5 °C , CDC 

1 3 ) : £ 7. 1 2 (m, 1H, Ar-H) ,6.9 
2(m, 1H, Ar-H), 6. 7 9 (m, lH.Ar 
-H), 3. 62 (t, 2H, CH 2 OH), 2. 86 

(t, 2H, Ar-CHj) , 2. 30 (s, 1H, O 
H) , 2. 00 (m, 4H, C H 2 C H 2 C H 2 C H 2 ) . 

TOO 1 4 1 2- (A-ftt-f+ll) +*7xyi d 
jMcT-feh^h'J^l 0 0ml tftftU^A ( 1. 7 

5g, 0. 0 mfrUdmiz. ;nnhW 

f;l/y?y (2. 6 0g, 0. 0 2 5*71') fcSHlDU 
**)iS-&!ftl£g3&#T'3 04MaS#U:. ^iSt, 

r;W3-;n c ( 1. 5 6g, o. o iw *7*h 
xh y/n om 1 fc»frLttBK*^U >5>t**U 

L, »K*«ffKS5S§*, SS^^x^/Px-f-;!/ 

-^i»fc««o?ife«aMf^ix, ztiz, mmmtix 

Zffiftth >■ U ijfivrti}^ aS-jI Ufc7 7 7 

/^07h/77 * t ± 7P^7'f- 

;kf-^7 x y 1 d tm&comt Lxftbtuz ( 1 . 9 

%, 88%). !H NMR (250MHz, 25°C, 
CDC 1 3 ) : d 7. 1 0 (m, 1H, Ar-H) , 
6. 91 (m, 1H, Ar-H) , 6. 78 (m, 1 
H, Ar-H) ,3.41 (t, 2H, CH 2 B r ) , 
2. 85 (t, 2H, Ar-CH 2 ), 1. 8 5 (m, 
4H, CH 2 CH 2 CH 2 CH 2 ) . 

[0015] 4- (2-fx^t>) y^^x^ya^ 

x^;k 1 e 

ffil) >-Kb !Jxf^2 0ml i;7Dt7'fil/f^7x7 
Id (4. 58g, 0. 02^) Zm*Lfcm6& 2 

ommi 6 o-ccm&u zmmiizmmzmp^yv 
y?Ltz. wmzm&zft&L. *somi »l 

T, »fe*ifciB6**4«iaHH ! Ftfc. 
^yTttffiU. *«W&$HiU 7'5^>T"a#t, 

SS-t4fc (0. 1 2mmHg, 1 3 5°C) , 4- (2 
-fx^) 7'fM7,*yiyXf;H eA>*i6^i 
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kLX&btlfc (6. 0g, 82%) . 'H • NMR 
( 2 5 OMHz, 2 5°C, C D C 1 3 ) : S 7.06 
(m, 1H, Ar-H) , 6. 85 (m, 1H, Ar- 

H) , 6. 72 (m, 1H, Ar-H) ,4.03 
(m, 4H, POCH 2 CH 3 ) , 2. 79 (t, 2H, 

Ar-CHi) , 1. 72 (m, 6H, CH 2 CH 2 CH 2 

P) , 1. 26 (t, 6H, POCHjCHj) . 
[00 16] 4- (2-7"n^X-;U) 

yfyXf;l/2a 

i^tf-JUM'ATS K ( 2 Om 1 ) fc4 - ( 2 -fl- 
/»✓) 7'f-;k*x* ygyxf;p 1 e ( 2 . 7 8 g , 0 . 

p (1. 7 8g, 0. oitAO &^*-fo»u m 

iff fcSffl-C-HftStff Lfc . £ oEJEa&ftfc vx^x 
-T^ (50ml) fciHmU &W*T-2®£Sfc#L 
(ffl-ftl5 0ml ) , 7"5^yt'lH]gfc^L. 

iO, 4- (2-7*n^f-xx;t/) y^*^*^®^ 
Xf-;U2 amft&mt LTHfeilfc ( 3 . 2g. 8 
7%).»H NMR (250MHz, 2 5 °C , CDC 
1 3 ) : 5 6. 80 (d, 1H, Ar-H) , 6. 4 
9 (d, 1H, Ar-H), 4. 03 (m, 4H, PO 
CH 2 CH 3 ) , 2. 72 (t, 2H, Ar-CH 2 ) , 
1. 67 (m, 6H, CH 2 CH 2 CH 2 P) , 1. 27 

(t, 6H, POCH 2 CH 3 K 

[0 0 1 73 4- 15- (2. 2' : 5'. 2") ?-f- 

iETkDMF (y^fW/WTS F) (30ml )fc4 
- (2-yntf-x^) 7'f-^*X^yK> > 'xf-^2 
a ( 3 . 55g, 0. 01 Sr^t^Jff^, 3 

*#Hm+T-5 - b y yf-^-rr- ( 2 , 2 ■ > tf-* 

7i7(4. 54g, 0. 0 l^E/H &»lU:. iC5 
Hi; , i&ffct'T, ( h U 7 x -/l^x 7 -f y ) ^7 ^'^ 
A ( I I ) 5 0 0mg£8anU *08^**3WIB6 
OiCfcMlU &VrC'^&T*2 0f$«¥UCo yif 
/l/X-f/l/ (10 0ml) £}»L, fi£8j£#-CRIII 
ML, &v ve7 5 4 y Xim L , 

mM%ztt&.m&cDmmmt>ntz(3. og, 
83%). ^ifyfrbm&t&zbk* 1 )* #WJt 

M»&4- [5- (2, 2' : 5', 2") *-*X- 
;H 7'f-;l/*X*yK> ; xf-;k4a*i'#^tL7t (3.0 
g, 83%) . St£: 92°C, 'H NMR(250M 
Hz, 2 5°C, CDC1 3 ) : 5 7.16-6.94 
(m, 6H, Ar-H), 6. 66 (m, 1H, Ar- 
H) , 4. 08 (m, 4H, POCH 2 CH 3 ) , 2. 7 
9 (t, 2H, Ar-CH 2 ), 1. 75 (m, 6H, 
CH 2 CH 2 CH 2 P) , 1. 29 (t, 6H, POCH 2 



CH 3 ) . 

[0 0 18] 4- r5"-3-K-5- (2. 2' : 
5*. 2"-^-^x-;k) ] 7>;kfrx*yl^xf- 

i*DMF (20ml) KJfcJEfl:£W4 a ( 2 . 28 
g, 5 5 U^) £**»Lfc*SSfc:. HfKSIZ*« 
(0. 9 54g, 3 5'JW SrgsJnU *<tfg&m 

£, 3^* ( 1 . 2 7 g , 5 s y t/io * 3 o^iat*) 
^O^M-fo^snL, *oa^**SiBT2 otemffi 

Lfc. yXf/l^X-f/1' (50ml) Sr'^lU *<Z* 
M^kTiStBircif U »^'7"7^ >"C8fe#U 

*V><rtt&b OmitS 0:50) *>^iMLt, 

4- [5"-3-K-5- (2, 2' : 5', 2"-*- 

•f-x-yu) ] 7*7l^*#>*5>x*^5ajWlfe«* 
IS*ttfl:^«Ii: LTftWlfc (2. 5g, 91%). M 
jS: 115*0. ! H NMR (250MHz, 2 5°C, 
CDCI3) :5 7. 12 (m, 1H, Ar-H), 
6. 94 (m, 3H, Ar-H) , 6. 78 (m. 1 
H, Ar-H), 6. 6 6 (m. 1H, Ar-H), 
4. 05 (m, 4H, POCH 2 CH 3 ) , 2. 79 
(t, 2H, Ar-CHj) , 1. 70 (m, 6H, C 
H 2 CH 2 CH 2 P) , 1. 29 (t, 6H, POCH 2 C 
H 3 ) . 

[00 19] 4- \5. 2 - (2. 2' : 5', 

2" : 5", 2"' : 5'". 2"" : 5"", 2 
-t^f^7!yyM;H ] -7+t\rtz*y&t'x 
y'Xf;^ a 

5- 3-F-2, 2' : 5', 2" -?-1~Z.-)V~71-)V 
*X**-r-5a (9 50mg, 1. 67S;HE/l') 
t, hFndf/y (1 60mg, 1. 45 , j ; e/t') k, 
MI?-teS"7A (700mg, 2. lSUtA') 
i(:,tiA'7y'W(2 0mg, 0. 0 9 su**) 
fchU-p-h'J;l/*X7-f y (3 0mg, 0. 15U 
t/l/) £4$ 7 J<DMF (10ml) WifrUdM^Sifln 

T4 mm 1 , ^aic^ai t , &v 1 2 0 b*h 
^x-x/^mm^L-, jtffi+tiiaftLJt. 1. 2 

[5, 2 - (2, 2' : 5', 2" : 5", 2"' : 
5"\ 2"" : 5"", 2 -t?m7iVy 

ffii&mmm&sMib ixnt>tiK ( 9 0 0 m g , 

6 2%) . 1US (DSC (^gSMIt) T«K) : 
2 4 5°C 

[0020] mnm 1 1 = ft-s* 6 b t^jR-tifc^ 
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4- (2-7'o^f-x^) y^i/tfxtfygSvxf-^ 

- (2— f-xx/k) ffillXf-^lb^NBSJiM^T 
oittiD. 4- (5-:/n*-2-f-xxrt/)B« 
^ 2 b j&JiEfecojfi fc LT , 9 0 % £ S £ £ 1R$T"# 
fe#Ut. »jft: 0. 15mmHgT13 8X:, >H N 
MR (250MHz, 2 5 °C , C D C 1 3 ) : S 6. 
82 (d, 1H, Ar-H), 6. 5 2 ( d , 1H, A 
r-H) , 3. 64 (s, 3H, OCH 3 ) , 2. 79 
(t, 2H, CHjCOjMe) , 2. 33 (t, 2H, 
Ar-CH 2 ) . 1. 93 (tt, 2H, CH 2 CH 2 C 
H,) . 

[00 2 1] 4- (5-2. 2' : 5', 2"-?-*X 
Xfr) B&**fr4b 

4 - [ 5 - ( 2 , 2': 5', 2") ?-^X-/l,] 7f~ 

^*x*y^i/'xf-;t,4 a fcps-r sfc*t«aw«i£i* 

*fc#J»Cfl!W 5-hU7f-;t/-rf-2, 2'-ff- 
*7*y3£JHVvC4- (5-yDt-2-fx^iH 
BR^f-^2 b^Stille* 77'J i/^RjESrfTofclg 
H, ?-^-7xyf&f#:4b#, IHW)S8tefe*U: 
Hftk LXS 0%OJR*r#feilJt. Mj5 : 8 1°C, 1 
H NMR (250MHz. 2 5"C, CDC 1 3 ) : S 
7. 20-7. 13 (m, 2H, Ar-H), 7. 0 
4-6. 95 (m, 4H, Ar-H) , 6. 68 (m, 

1H, Ar-H) , 3. 66 (s, 3H, 0CH 3 ) , 
2. 84 (t, 2H, CH 2 C0 2 Me) , 2. 38 

(t, 2H, Ar-CH 2 ) , 1. 99 (tt, 2H, 
CH 2 CH 2 CH 2 ) . 

[0 0 2 2] 4- [5-70^-5"- (2, 2' : 
5'. 2"-^-^x-;W) ]BBLX*fr5b 
JJEfc£*4 a (CM X . 

^-f^7i >R**4 bCONB S JS*fc£fTofc*S 
ft, 4- [5-7nt-5"- (2, 2' : 5', 2" - 
*-f-xx/W ] fffltXf-^5b*qSSfe<0@*i LT 
8 0Xfr«i.*JMtt1»fe*lfc. MjS: 13 4'C, >H 

NMR (2 50MHz, 2 5°C, CDC 1 3 ) : $ 
7. 14 (m, 1H, Ar-H), 6. 9 8 (m, 3 
H, Ar-H) , 6. 81 (m, 1H, Ar-H) , 
6. 99 (m, 1H, Ar-H), 3. 68 (s, 3 
H, 0CH 3 ) , 2. 85 (t, 2H, CH 2 C0 2 M 
e), 2. 39 (t, 2H, Ar-CH 2 ), 2. 01 

(tt, 2H, CH 2 CH 2 CH 2 ) . 

[0023] j^yaTiyjb 
4- [5-70^-5"- (2, 2' : 5', 2"-*- 
^X^;W) ] Hf^/l^b (6 00mg, 1. 2 55 

u*/W) tFn^yy (200mg, 1. 85 y* 

^) t, Jslt-feS' 1 ^ (400mg, 1. 2 55 'J* 

iv) tcou^wz, hv-p-h y;w*^7 * y ( 1 o 



Omg, 0. 3Sy^/H fcfflW/^S^A (100m 
g, 0. 4 5 5'J^) k*jS*^f-;W?A'AT5H 

iomi t:**>LfcaFJB[s«antfc. * 

*U 8 0"Cf2 0B#raML^„ f#S>ftfcMfeg£ft 
taaiWWiL, ttJBHrtJWLtx^y-^tJJ:^ 

x^x-t^t+»-k«s» l , m*xm iiz . 

1. 2-^7nn*ytfy;fr&ISJi^Sc:fclc«l:o 
-c, -t 7 i^tf 7 x y 6 b *«i5Mttfe^fltt'fc£ft fc L 

[0024] HMO I I :T><4Z<VBft 
■fe?yf^7i>-6a«f7yyX^ (TFT) <D 

[0025] ffiftKC H-rStlfc^'J 3^ ■ ^x-a 
-fe^^f-5j-7xy6ac0^nn*;PA^?g (2m 
g/ml ) £xtry ■ 3-f^y^ (*fcliFn*7- 

x-vsii, H2lc**-J:3fc, 

<oaw£ l , hfflMt ixm&$itt: 5 0 0 n 
mw*<>«>-c*4. 12 2 ^amw^t f tkb&jdeb 

13M«L itfOTFT 
7 y7>4f'AM XWfflilT fcttffl"t* -I t ** 

[00 26] H4fiitfH5(cJi. TOHfrfe*^**? 

xy6afc£D¥M3ftJtTFTC0. J5rS<0l|#33BS 

tuzayy? 9 y*& xxsn&mmm&t r- 

9tfKZtiX^&. HWXaiDkV-^- 
y«EV D5 <0W»*y-h«EV 6 «WIRk U7U7 
hLfe^7 7t^$ix-I.J:3fc (04) , -fe^f-:*? 
lyMIl pf+^/k YvyVW^mfth. 

wxvomt. mmmm^^hyy^9(Dij 

m^izX ^XtrMtZtiZ . ^-AWXSBE 
P ( I on/ 1 off ) feit^K6S»»**tf«tSt: 
<i, v D5 = -i 0 0VT'^-h«JEV G tcMtl> i D *5 
j;t/l I) 1 / 2 &rn-xht^/^7^ffiffl-r§ (05) . 
-ICOTAMXTIi, f-r*/HS#l. 5 mm, f-v*^ 

*^2 8v-f ^py-b;WT-S> 0 . 1 0 

mmmmmn 2 . 2xio- 3 cm^ 

[0027]* fc»k tT, *^BH^ffl^MtTOT 
[0 0 28] ( 1 ) %.l§tt7xymc0a-Mmt3Z.V : 
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( 2 ) mmTiv*)vmn~-\ om^m^t. e 
t L<te2~~6mmmz%~tim ( 1 > iztmm 

it. 

( 3 ) ffiB&mff)T>\*j\smi. w&mxsw 
mmmmx-wMztix^&m (2) tia^ai. 

(4 ) lufaffittl'tg**^'T;^;P*x*^-h«Tft 
4JJE ( 3 ) £BXbnm. 

( 5 ) mmmmm^x^ymmx'hi±ii ( 3 > 

( 6 ) UiEflSttWiafe^^^jKyiaiTfc&JJB ( 3 ) 

( 7 ) mmmmm i *)\sX>m^xT)^x--foz>±. 
ie ( 3 ) fcieao«jt. 

( 8 ) ME«4'fft»'T3 JJB ( 3 ) fclB 

( 9 ) IJiESttWffiStfTS H*-C*4±ia ( 3 ) fcffi 

do) mm&nmmmT&zm < 3 > ke 

(11) V-X««fcJ:tfKMJ'«*i:, fflEV— 

d2) trey-xiiWL mrfEf-^/wi. fcctt/ffts 

*n»iBf-v *^*±{cEa§ ^Tfrisy 

is h u >f >i» -ems. L . ffisy- b ««^'ME«m 



»W±fcElSivO**±£ (11) fciI*<0*JW& 

(13) frfW-MStf**. lfi«±(:y-Mt L 

*u imv-mM. mi^^ivm. axvmiYv 
a ym.ifimmmmmh^imfix^hm ( 1 

1) fcBBOWHWh?^**. 

(14) OTlE»ffi#±iE ( 1 ) W^iWxy 

§±fE (ii) ciea««5H»»b5y^ 
( l 5) mlE-k^^f-*7xy^\ l&Et? j'f-*?* 

d6) mM , mMW&^i:nxmmti 

SJJE ( 1 4 ) KI2tt<0«SS!ifth5y^^. 

(17) ffii2^#7U*^:^£*m-C*>S±lE ( 1 
1) fcf2»<0*#S&Sh5yJ'***. 

(18) mtim.tfTy^>v?mfrt>%&±Ml ( 1 
1 ) h 5^***. 

[HI] *I6BH<^T ;m7x 

[02] *mki- J r*)VbLXi?. : m<r)*? i -/tt7* 

yimmmn-Xiitz t f TflfitwurHHT* s . 

[03] fW<OTFTflBftWR»**t0f*5. 
[04 ] t/t-fe ? S/**7 x y 

jWOU?*-bfc***-4TFTfcHU V D8 fcS«-4I 

[05 ] *Stt¥zI#*ffli LT-fe7 ^?-*7 x yy/f 
/M^**-h£*-r&TFTW»U V 6 fc*f*4I„ 



[02] [03] C05] 
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Q-(CH jl3 COH * Q^(OM)JoUe 

1. 1b 

lb 1" ,S 



5 ° ° k.- n - *. R - MOUOBV, 




0 -20 -40 -60 -80 -100 
V DS (V) 
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(51) int. ci. 7 

C 0 7 F 9/6553 

47 91 

(72)?fiBB# b'J^T- U>-7"U-y 

?V*VY ■ W 7' 1922 



HO 1 L 29/28 

cnajww y- • u-- ■ 

r * y # ^saiio562 - * - 3 - 9 m 
: y -y? yy*-y-7U4x 32 

F?-A(##) 4C023 BA04 CA04 EA11 
4H050 AB91 

5F110 AA17 AA30 CC02 CC04 CC05 
DD01 DD05 FF02 GG01 GG05 
GG41 GG42 HK02 



